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  ﭼﻜﻴﺪه
 اﻓﺰاﻳﺶ روزاﻧﻪ ﻏﺬاﻳﻲ ژرﻳﻢ در ﺳﺒﺰﻳﺠﺎت ﻣﺼﺮف ﻏﺬاﻳﻲ اﻫﻤﻴﺖ ﺑﻪ ﻛﻨﻨﺪﮔﺎن ﻣﺼﺮف ﺗﻮﺟﻪ اﺧﻴﺮ ﻫﺎي ﺳﺎل در اﻳﻨﻜﻪ رﻏﻢ ﻋﻠﻲ
 ﻫﺎي ﺑﻴﻤﺎري ﺑﺮوز ﺧﻄﺮ اﺣﺘﻤﺎل و ﻣﺤﺼﻮﻻت اﻳﻦ در ﺳﻨﮕﻴﻦ ﻋﻨﺎﺻﺮ ﻣﺤﺘﻮي زﻣﻴﻨﻪ در ﻣﺤﺪودي ﻃﻼﻋﺎتا اﻣﺎ اﺳﺖ ﻳﺎﻓﺘﻪ
 ﻏﻠﻈﺖ ﺑﺮرﺳﻲ ﻫﺪف ﺑﺎ ﭘﮋوﻫﺶ اﻳﻦ در ﻟﺬا دارد. وﺟﻮد ﻛﺸﺎورزي ﻣﺤﺼﻮﻻت ﻣﺼﺮف از ﻧﺎﺷﻲ زاي ﺳﺮﻃﺎن ﻏﻴﺮ و زا ﺳﺮﻃﺎن
 ارزﻳﺎﺑﻲ و ﺑﺪن ﺑﻪ ﺷﺪه وارد ﺳﻨﮕﻴﻦ ﻋﻨﺎﺻﺮ ﻣﻴﺰان اﻳﻦ ﺑﺮ ﻋﻼوه ﺷﺪ. اﻧﺠﺎم ﻛﺮﻣﺎن ﺷﻬﺮ دار ﺑﺮگ ﺳﺒﺰﻳﺠﺎت در ﺳﻨﮕﻴﻦ ﻋﻨﺎﺻﺮ
 ﻛﺸﺎورزي ﺧﺎك ﺑﺎ اﻧﺴﺎن ﻣﻮاﺟﻬﻪ ﻣﺨﺘﻠﻒ ﻣﺴﻴﺮﻫﺎي و ﺳﺒﺰﻳﺠﺎت ﻣﺼﺮف ﻃﺮﻳﻖ از اﻧﺴﺎن ﺑﺮاي ﺳﻨﮕﻴﻦ ﻋﻨﺎﺻﺮ ﭘﺬﻳﺮي ﺧﻄﺮ
 زﻳﺴﺖ ﻣﺤﻴﻂ ﺣﻔﺎﻇﺖ ﺳﺎزﻣﺎن ﭘﻴﺸﻨﻬﺎدي ﻫﺎي روش از اﺳﺘﻔﺎده ﺑﺎ ﺰرﮔﺴﺎﻻنﺑ و ﻛﻮدﻛﺎن در ﭘﻮﺳﺘﻲ( ﺗﻤﺎس و اﺳﺘﻨﺸﺎق )ﺑﻠﻊ،
 ﻣﻮﺟﻮد ﺳﻨﮕﻴﻦ ﻓﻠﺰات ﻣﻴﺰان ﺗﻌﻴﻴﻦ ﺟﻬﺖ ﮔﺮدﻳﺪ. ﻣﺤﺎﺳﺒﻪ زا ﺳﺮﻃﺎن و زا ﺳﺮﻃﺎن ﻏﻴﺮ ﻫﺎي ﺑﻴﻤﺎري ﺑﺮاي (APESU) آﻣﺮﻳﻜﺎ
 ﮔﺸﻨﻴﺰ ﺟﻌﻔﺮي، )ﺗﺮه، دار ﺑﺮگ ﺳﺒﺰﻳﺠﺎت ﻧﻤﻮﻧﻪ 48 و ﺧﺎك ﻧﻤﻮﻧﻪ 47 آب، ﻧﻤﻮﻧﻪ 06 ﺗﻌﺪاد دار، ﺑﺮگ ﺳﺒﺰﻳﺠﺎت و ﺧﺎك آب، در
 ﺗﺼﺎدﻓﻲ ﺻﻮرت ﺑﻪ آﺑﺎد( ﺳﻌﺎدت و ﺳﺮآﺳﻴﺎب آﺑﺎد، ﺑﺎﻗﺮ اﺑﻮذر، )ﻣﻨﺎﻃﻖ ﻛﺮﻣﺎن ﺷﻬﺮ ﺣﺮﻳﻢ در واﻗﻊ ﻛﺸﺎورزي ﻣﺰارع از رﻳﺤﺎن( و
 ﻛﻮره اﺗﻤﻲ ﺟﺬب دﺳﺘﮕﺎه از اﺳﺘﻔﺎده ﺑﺎ ﻫﺎ ﻧﻤﻮﻧﻪ در ﻣﺲ و آﻫﻦ ﻛﺎدﻣﻴﻮم، ﺳﺮب، ﺳﻨﮕﻴﻦ ﻓﻠﺰات ﻏﻠﻈﺖ و ﺷﺪ اوري ﺟﻤﻊ
 ﺧﺎك ﻫﺎي ﻧﻤﻮﻧﻪ در ﻣﻮﺟﻮد ﻫﺪف ﺳﻨﮕﻴﻦ ﻓﻠﺰات ﻣﻴﺰان ﻛﻪ دﻫﺪ ﻣﻲ ﻧﺸﺎن ﭘﮋوﻫﺶ اﻳﻦ ﻧﺘﺎﻳﺞ ﺷﺪ. ﮔﻴﺮي اﻧﺪازه ﮔﺮاﻓﻴﺘﻲ
 و اروﭘﺎﻳﻲ ﻛﺸﻮرﻫﺎي اﺳﺘﺎﻧﺪاردﻫﺎي ،OHW/OAF) ﺗﻮﺳﻂ ﺷﺪه ﺗﻮﺻﻴﻪ ﻫﺎي اﺳﺘﺎﻧﺪارد از ﺑﻴﺸﺘﺮ ﺳﺒﺰﻳﺠﺎت و ﻛﺸﺎورزي
 ﻣﻘﺪار ﺑﺎﺷﺪ. ﻣﻲ اﻳﺮان اﺳﺘﺎﻧﺪارد از ﺑﺎﻻﺗﺮ آﺑﻴﺎري آب در ﺳﺮب ﺟﺰ ﺑﻪ ﻫﺪف ﻓﻠﺰات ﺗﻤﺎﻣﻲ ﻏﻠﻈﺖ ﺑﺎﺷﺪ. ﻣﻲ اﻳﺮان( اﺳﺘﺎﻧﺪارد
 ﻓﻠﺰات ﻃﺮﻳﻖ از ﭘﻮﺳﺘﻲ( ﺗﻤﺎس و اﺳﺘﻨﺸﺎق )ﺧﻮراﻛﻲ، ﻣﻮاﺟﻬﻪ ﻃﺮﻳﻖ از زا ﺳﺮﻃﺎن ﻏﻴﺮ ﻫﺎي ﺑﻴﻤﺎري ﺑﻪ اﺑﺘﻼ ﺑﺮاي ﻛﻞ ﺷﺎﺧﺺ
 ﻣﻮاﺟﻬﻪ ﻃﺮﻳﻖ از زا ﺳﺮﻃﺎن ﻏﻴﺮ ﻫﺎي ﺑﻴﻤﺎري ﺑﺮوز اﺣﺘﻤﺎل ﺑﻨﺎﺑﺮاﻳﻦ ﺑﺎﺷﺪ، ﻣﻲ ﻳﻚ از ﻛﻤﺘﺮ ﻛﺸﺎورزي ﺧﺎك در ﻣﻮﺟﻮد ﺳﻨﮕﻴﻦ
 ﺑﺮاي ﻣﻴﺰان اﻳﻦ وﻟﻲ ﻧﺪارد وﺟﻮد ﺑﺮرﺳﻲ ﺗﺤﺖ ﻣﻨﺎﻃﻖ ﺗﻤﺎﻣﻲ در ﺑﺰرﮔﺴﺎﻻن و ﻛﻮدﻛﺎن ﮔﺮوه دو در ﻛﺸﺎورزي ﺧﺎك ﺑﺎ
 اﺣﺘﻤﺎل و ﺑﺎﺷﺪ ﻣﻲ ﻳﻚ از ﺑﻴﺸﺘﺮ ﺑﺮرﺳﻲ ﺗﺤﺖ ﻣﻨﺎﻃﻖ ﺗﻤﺎﻣﻲ در ﺑﺰرﮔﺴﺎﻻن و ﻛﻮدﻛﺎن ﮔﺮوه دو ﻫﺮ در دار ﺑﺮگ ﺳﺒﺰﻳﺠﺎت
 ﺳﺮﻃﺎن ﺧﻄﺮ ﻛﻞ ﻣﺘﻮﺳﻂ دارد. وﺟﻮد ﺑﺰرﮔﺴﺎﻻن و ﻛﻮدﻛﺎن در ﺳﺒﺰﻳﺠﺎت ﻣﺼﺮف ﻃﺮﻳﻖ از زا ﺳﺮﻃﺎن ﻏﻴﺮ ﻫﺎي ﺑﻴﻤﺎري ﺑﺮوز
 در ﻣﻮاﺟﻬﻪ و ﺗﻤﺎس ﻣﺴﻴﺮﻫﺎي ﺗﻤﺎﻣﻲ ﻃﺮﻳﻖ از ﺑﺮرﺳﻲ ﺗﺤﺖ ﻣﻨﺎﻃﻖ در ﻛﺸﺎورزي ﺧﺎك ﺑﺎ ﻣﻮاﺟﻬﻪ از ﻧﺎﺷﻲ (RCT) زا
   ﺑﺎﺷﺪ ﻣﻲ ﻛﻨﺘﺮل و ﻧﻈﺎرت ﺗﺤﺖ ﻣﺠﺎز ﻣﺤﺪوده
 ﺑﺰرﮔﺴﺎﻻن و ﻛﻮدﻛﺎن ﮔﺮوه دو ﻫﺮ در ﺑﺮرﺳﻲ ﺗﺤﺖ ﻣﻨﺎﻃﻖ ﺗﻤﺎﻣﻲ در ﺳﺒﺰﻳﺠﺎت ﻣﺼﺮف ﻃﺮﻳﻖ از ﻣﻴﺰان اﻳﻦ اﻣﺎ (،1×01-4)
 ﻓﻠﺰات زا ﺳﺮﻃﺎن ﺑﻴﻤﺎري ﺑﺮوز اﺣﺘﻤﺎل ﺑﻨﺎﺑﺮاﻳﻦ اﺳﺖ. ﺷﺪه واﻗﻊ ﻗﺒﻮل ﻗﺎﺑﻞ ﻏﻴﺮ و ﺧﻄﺮﻧﺎك ﻣﺤﺪوده در و (1×01- 4) از ﺑﺎﻻﺗﺮ
 ﺑﻪ ﺧﻄﺮ اﻳﻦ ﻣﻴﺰان و دارد وﺟﻮد ﺑﺮرﺳﻲ ﺗﺤﺖ ﻧﻘﺎط ﺗﻤﺎم ﻛﻨﻨﺪﮔﺎن ﻣﺼﺮف در ﺳﺒﺰﻳﺠﺎت ﻣﺼﺮف ﻃﺮﻳﻖ از ﻛﺎدﻣﻴﻮم و ﺳﺮب
  اﺳﺖ. ﺑﺰرﮔﺴﺎﻻن از ﺑﻴﺸﺘﺮ ﻛﻮدﻛﺎن ﮔﺮوه در ﻛﻠﻲ ﻃﻮر
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Health Risk assessEnent of exposure to heavy metals ( lead, cadrnium, iron
and copper ) through the consurnption of leafy vegetables (Aliwrn
arnpelopraswm spp persicww, Petroseliruwm crispwrn, coriandrurn sutivam and









in spite of the fact fhat in recent years cotlstirner attention has increasesl the
irnportance of food intake of 'regetables in <laily gerrn, but lirnited intorrnation on
ttrre content of heavy elements in these products and the risk of carcinogens and
non-carcinogenic diseases caused by the consuinption of agricr-rltural proclucts
Therefore, the aim cf this study r,vas [o inriestigate the concentration of heavy
elernents in leaf-v vegetabtres in Kerman. In adetrition, the amounf of heavy elements
introclucecl irrto the bocly and the assesslnent of the risk of heavy elements tor
humans through the consumption of vegetabies and various routes of exposure of
trumans to agricultural soil (swallowin-e, inhalation and skin contact) in chilclren
and adrelts using the proposed rnethods of protection Tkre IJS Environmental
Protection Agency (USEPA) was calcttlated tor non-carcinogenic and carcinogenic
cliseases. o cletermine the arnount of heavy metals in watetr, soil and leafy
vegetabies, 60 samples of water, 74 soil sarnples and 84 leafy vegetables (turmeric,
parsley, coriancler ancl basit) from agricr-rlturatr tielcls located in the city of Kernian
(Abuzar, tsagher Abatl, Sarasiab ancl Saaciat AbacX) were ranclomly collectecl anr.l
the concentration of heavy metals in lead, caclmium, iron anci copper in samples
was ineasured using graphite furnace atomic absorption clevice" The results of this
stucly indicate that the tar-Uet heavy rnetais in agricultural ancl vegetable samples
are higher fhan the recommencled stanclards (F,r\O / WHO, European and lranian
stanclar<trs). The concentration of all targct metals excel]t lead in irri-tation water is
higher than {ran's stanelilrri. The totai inclex value t-or non-carcinogenic cliseases
through eKposure (ural, inhalittion iinel skin contiict) throu*sh heavy metals in
iigricultural soil is lEss than one, so the probability of non-carcinogenic cliseases
through exilosure to agricr,rtrtural soil There is no stuciy in children ancl adults in all
3f the str,rcliccl areiis. but fur leaty vegetables in both grollps, children and aclults in
all regions unclcr stucly are more than one, ancl the probabiiity of non-carcinogenic
rliseases clue {o the consumpiion of vegetahrlu's in L-hiklren antl ar-trults are [lrere' Thc
3ver2g€ tr:tal cirrcinogenlc risk (TCR) f)rrlii cxposllre to agricttltural soil in [he
i.lreas r.lnrier ipvcstigatiot-l thrcr.rgtr ali ccntacl arlrl c;{{,r(,s1tre rtilitcs withifi the
pcp6iLted rungc is rnriniiur*i-l und cr-rirtnrllcd, l;i-lL ttiis i:l tlue to [he l'rlnsulrtptit;n ot'
vegctables in all areits unrlcr :itudli ir-r lroth gr(]ilps of childretr ilnd iirliiits aLror,'e
and within ii clange rous ancl un;rccei:table range. The re titre , the rislt of
r-:arcinogcncsis ut' leld and cartrnriiltn is rjue itr Ll.lo consttrnp{,ion oi" vt:gciitllles iil
c()rlsrqx1crs al all point,s unilcr lnve:;tigaliot-1, i.rnd the over:.tI1 risk ill chilclrcn i:;
lLegher [h;ln in ittlttltl;.
KeywogJ: Heavy lVfetals^ Leafy Vegetables, F{eatrth R"isk Assessment' Kerman
